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Abstract (50-100 words) 
South Africa will require a portfolio of technologies to meet its climate change goals. Within this 
portfolio, carbon capture and storage (CCS) is of particular importance as the only technology to mitigate 
CO2 emissions from large-scale fossil fuel usage in fuel transformation, industry and power generation.  
 
Since 2009, the South African Centre for Carbon Capture and Storage (SACCCS) has been 
investigating the technical feasibility of carbon capture and storage (CCS) in South Africa. The South 
African CCS Roadmap, which was endorsed by the Cabinet of South Africa on the 4th May 2012, 
provides the overarching direction for the work of SACCCS. The key milestones of the South African 
CCS Roadmap are as follows: 
 2004  Assessment of the potential for CCS in South Africa 
 2010  Development of a South African CO2 geological storage atlas 
 2017  Commencement of a CO2 Test Injection Project (10,000 - 50,000tCO2 stored) 
2020 Facilitate the commencement of a CCS demonstration plant (in the order of 
100,000tCO2/year) 
2025+ Inform the implementation of commercial CCS deployment (over 
1,000,000tCO2/year) 
 Ongoing  Provide support to other CCS activities in South Africa 
 
The 2010 Atlas on geological storage of CO2 in South Africa identified Kwa-Zulu Natal and the 
Eastern Cape as the regions with the most potential for safe and secure CO2 storage. SACCCS is now 
planning further exploration of this potential. Exploration will involve establishing the geological 
suitability of the regions and will be supported by environmental assessments and engagement with all 
relevant stakeholders. Only if this exploration is successful and an appropriate site is identified, SACCCS 
will develop a CO2 Test Injection Project to further evaluate and build experience around the technology 
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in a South African context. The Test Injection Project will enable South Africa to better understand the 
role of CCS in reducing CO2 emissions and meeting the challenges of climate change.  
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1. Energy and climate change in South Africa 
South Africa is reliant on fossil fuels for most of its primary energy supply. Approximately 90% of 
primary energy is derived from fossil fuels  72% of which is coal. Further to this, coal provides 85% of 
electricity generation capacity and 92% of electricity production [1]. Coal is also used for the production 
of liquid fuels including approximately one-third of the petroleum used in South Africa.  This reliance on 
fossil fuels, and in particular coal has lead to South Africa becoming the 13th largest CO2 emitter in the 
world and 42nd in regards to CO2 per capita with an estimated 400MtCO2 emissions per year [2] or 1.45% 
of global CO2 
employment opportunities, income generation, as well as accounting for huge foreign-exchange earnings 
for the country.  
 
Looking forward, the South African Department of Environmental Affairs, in their Long-term 
Mitigation Scenario study [3]
greenhouse gas emissions are projected to rise dramatically into the future with an almost four-fold 
increase in greenhouse gas (GHG) emissions by 2050. Energy emissions grow on the back of rising 
energy demand, particularly in the industry and transport sectors. Electricity will continue to be generated 
overwhelmingly from coal and to a lesser extent nuclear power, with renewables remaining a small share 
of capacity and entering the mix only late. Similar projections are made in the most recent Integrated 
Resource Plan [4].  
 
Similarly to the situation globally however, this unabated growth in GHG and particularly CO2 
emissions cannot continue without contributing significantly to the issue of climate change. South Africa 
however, is committed to contributing its fair share to the global greenhouse gas mitigation effort and has 
committed to its emissions peaking between 2020 and 2025, remaining stable for a decade and declining 
in absolute terms from around 2035. In December 2009 and in the context of this trajectory, South 
gen to reduce its greenhouse gas emissions by 34% by 2020 and 
42% by 2025 below business as usual, on condition that it receives the necessary finance, technology and 
support from the international community that will allow it to achieve this [5]. 
 
Importantly, the South African Government has acknowledged various economic studies that show 
that the costs of mitigating climate change will be far less than the costs of delay and inaction [5]. South 
 result in significant short and long-term 
social benefits. 
2. Carbon capture and storage in South Africa 
As with all countries, South Africa will require a portfolio of technologies to meet its climate change 
goals.  With a heavily coal based economy however, CCS is likely to be a particularly important part of 
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this portfolio as one of the few technologies that can address the large-scale CO2 emissions associated 
with coal-based electricity, liquid fuel production, smelter operations and cement production without 
negatively impacting the number of jobs and other social benefits that these industries provide. CCS is 
however a new technology in South Africa and therefore analysis must be conducted to assess the 
suitability of the technology to South African conditions  particularly the suitability of South African 
geology to CO2 storage.  
 
The South African government has shown interest in exploring CCS potential in South Africa from as 
early as 2004.  This interest has been reinforced recently in the 2011 National Climate Change Response 
White Paper [5] -term 
Priority Flagship Programmes which look to address both climate change mitigation and adaptation and 
are seen as an integral part 
Programme will be led by the Department of Energy (DoE). This inclusion represents an important 
development for CCS policy in South Africa. 
 
Further emphasising this interest, the South African Centre for Carbon Capture and Storage 
(SACCCS) was established in 2009 by the South African government in collaboration with the South 
African industry and international governments to examine the technical potential for carbon capture and 
storage (CCS) in South Africa. The role of SACCCS is to analyze and advance the technical aspects of 
a CO2 test 
injection by 2017, large-scale CCS demonstration by 2020 and CCS commercialization by 2025. The 
SACCCS technical development must dovetail with the parallel CCS legal and regulatory development 
being led by the South African DoE.  
2.1. The SACCCS CCS Roadmap 
The SACCCS CCS Roadmap involves milestones from 2004 to 2025+.  The stages of the SACCCS 
CCS Roadmap include: 
 2004  Assessment of the potential for CCS in South Africa 
 2010  Development of a South African CO2 geological storage atlas 
 2017  Commencement of a CO2 test injection (10,000 - 50,000tCO2 stored) 
2020 Facilitate the commencement of a CCS demonstration plant (in the order of 
100,000tCO2/year) 
2025+ Inform the implementation of commercial CCS deployment (over 
1,000,000tCO2/year) 
 Ongoing  Provide support to other CCS activities in South Africa 
 
SACCCS CCS Roadmap milestones are dependent on finding suitable South African geology for CO2 
storage as well as receiving sufficient financial and technical support from Government, industry and 
international stakeholders. 
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Fig. 1. The South African CCS Roadmap
3. Implementation of the CCS Roadmap
3.1. Work to date
The first two milestones of the Roadmap have been completed. A preliminary investigation was
undertaken by the South Africa Council for Scientific and Industrial Research (CSIR) for the then
Department of Minerals and Energy to ascertain whether South Africa had potential to capture CO2 from 
domestic sources and store the CO2 in South African geology. Results of that investigation, released
during 2004, showed theoretically that South Africa had potential for CCS deployment. 
Following a preliminary theoretical study that indicated that South Africa could have sufficient 
storage capacity, a project to derive more authoritative storage information commenced during
September, 2008.  The Atlas on Geological Storage of CO2 in South Africa (The Atlas) was published in 
September, 2010 and successfully located and quantified potential CO2 storage basins at a theoretical 
level.  The Atlas has now been incorporated into the SACCCS programme of work and further developed
and will underpin the continuing work to locate a storage site suitable for the Test Injection Project.
.
The Atlas identifies four possible CO2 geological storage basins (shown in figure 2):
Orange basin [off-shore of the west coast];
Outeniqua basin [off-shore of the southern coastline and partly on-shore and site of the only 
producing gas/petroleum wells in South Africa];
Durban/Zululand basin [east coast on-shore and off-shore]; and
Karoo on-shore basin [near the main coal fields and the majority of the coal-based electricity 
generation and synfuel production].
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Fig. 2. The results of the Atlas on Geological Storage of CO2 in South Africa 
4. The next step in the CCS Roadmap  the Test Injection Project 
The focus of SACCCS in now on delivering the next milestone in the South African CCS Roadmap -  
the Test Injection Project in 2017. The Test Injection Project was initially planned to commence injection 
in 2016 however since the Roadmap was originally developed, it has became clear that the project is 
likely to take longer than originally expected  in particular the time it will take to find and prove a 
geological site for storage as well as the time it will take to acquire the necessary permits for project 
operation. 
 
That Test Injection will store in the order of 10,000-50,000tCO2 with the following core aims:  
 Demonstrate safe and secure CO2 handling, injection, storage and monitoring in South African 
conditions, in particular South African geology. 
 Increase the South African human and technical capacity for the development and operation of 
CO2 handling, injection, storage and monitoring. 
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 Raise awareness of the potential importance of CCS amongst South African stakeholders and 
public. 
 Work with government to ensure that the development and operation of the Test Injection can 
occur within the South African legal and regulatory environment. 
Further investigation is currently underway, building on the recommendations from The Atlas, to 
assess whether regions in Kwa-Zulu Natal and the Eastern Cape are appropriate to host the Test Injection 
Project. This investigation will include physical exploration to establish the geological suitability of the 
regions and will be supported by environmental assessments and engagement with all relevant 
stakeholders. Only if this exploration is successful and an appropriate site is identified, SACCCS will 
develop a Test Injection Project. Supporting this technical work, SACCCS is in the process of raising 
funds, permitting and engaging the local and national public around CCS. 
Acknowledgements 
Thanks must also go to the SACCCS members and staff, and all other key stakeholders who have 
contributed to this process. 
References 
[1] South African Department of Environmental Affairs National Climate Change Green Paper 2010 
[2] IEA Country Statistics 
[3] South African Department of Environmental Affairs Long-term Mitigation Scenarios 2007 
[4] Integrated Resource Plan for Electricity 2010-2030 
[5] 2011 South African National Climate Change Response White Paper 
 
